Increased carotid body hypoxic sensitivity during acclimatization to hypobaric hypoxia.
Mechanisms of ventilatory acclimatization to chronic hypoxia remain unclear. To determine whether the sensitivity of peripheral chemoreceptors to hypoxia increases during acclimatization, we measured ventilatory and carotid sinus nerve responses to isocapnic hypoxia in seven cats exposed to simulated altitude of 15,000 ft (barometric pressure = 440 Torr) for 48 h. A control group (n = 7) was selected for hypoxic ventilatory responses matched to the preacclimatized measurements of the experimental group. Exposure to 48 h of hypobaric hypoxia produced acclimatization manifested as decrease in end-tidal PCO2 (PETCO2) in normoxia (34.5 +/- 0.9 Torr before, 28.9 +/- 1.2 after the exposure) as well as in hypoxia (28.1 +/- 1.9 Torr before, 21.8 +/- 1.9 after). Acclimatization produced an increase in hypoxic ventilatory response, measured as the shape parameter A (24.9 +/- 2.6 before, 35.2 +/- 5.6 after; P less than 0.05), whereas values in controls remained unchanged (25.7 +/- 3.2 and 23.1 +/- 2.7; NS). Hypoxic exposure was associated with an increase in the carotid body response to hypoxia, similarly measured as the shape parameter A (24.2 +/- 4.7 in control, 44.5 +/- 8.2 in acclimatized cats). We also found an increased dependency of ventilation on carotid body function (PETCO2 increased after unilateral section of carotid sinus nerve in acclimatized but not in control animals). These results suggest that acclimatization is associated with increased hypoxic ventilatory response accompanied by enhanced peripheral chemoreceptor responsiveness, which may contribute to the attendant rise in ventilation.